In Australia, efforts to address harm related to substance use are positioned through the National Aboriginal and Torres Strait Islander Peoples' Drug Strategy 2014-2019. 3 The strategy offers a framework for supporting interventions that aim to reduce supply (e.g. price controls, trading hours, outlet density, dry community declarations, local dry area alcohol bans, liquor licensing accords, controls on the availability of volatile substances); demand (e.g. early intervention, alternatives to substance use, education and persuasion, treatment, diversion to treatment, ongoing care); and harm reduction (e.g. community patrols and sobering-up shelters, needle and syringe programs). However, our focus in this study is on the status of evidence relating solely to demand control initiatives; those programs and interventions that might be offered directly to Indigenous adolescents and young adults. The study arose as the result of an ongoing collaboration between Palm Island Aboriginal community members with local Aboriginal Community Controlled Health Organisations and the higher education sector.
Palm Island, also known as Bwgcolman Country, is a discrete Aboriginal and Torres Strait Islander community situated 65 kilometres north-west of Townsville on the east coast of Queensland, Australia. Home to the Bwgcolman and Manbarra people, it is a community of approximately 3,000 people, where 53% of the population are under the age of 24 years. The first author of this study is a Palm Island woman, a member of the community, health professional and researcher. She is currently working in a research collaboration project on Palm Island with the local alcohol and drug rehabilitation organisation and other health organisations.
In 2016, young people aged 14-24 years old were invited to participate in a survey that general agreement that expanding access to effective, evidence-based treatments for those with substance use problems will be critical, especially when these are offered in conjunction with broader prevention programs and policies. From a public health perspective, the way forward seems clear. First, review the range of possible demand reduction programs for adolescents and young adults that are available. Then identify those that have been shown to be the most effective and make these available to policy makers and communities alike for discussion about how they might be tailored to the local context. The most promising can then be implemented and further evaluated.
The Blueprints for Healthy Youth Development 6 (www.blueprintsprograms.
com) is an example of just this sort of approach. It provides a registry of evidencebased positive youth development programs designed to promote the health and wellbeing of children and adolescents across the family, school and community-based domains. Programs are also classified in relation to three levels of prevention: universal interventions aimed at all members of a given population; selective interventions for a subgroup determined to be at high risk; and indicated interventions targeted to individuals who are already identified as having a problem. Communities can then choose from these three types of intervention, although we note that evidence about the optimal balance of programs across these levels is often lacking (e.g. whether it is better to service a larger number of people who are considered to be at a low risk or a smaller number who are at high risk In an effort to further discussions with the community on Palm Island about how to identify and implement the most effective programs, the aim of this study is to review the strength and validity of current research evidence relevant to judgements about which interventions are most likely to lead to meaningful reductions in adolescent and young adult substance use. In our view, it is this type of information, and clarity about its limitations and validity, that can directly assist communities to determine which approaches have the best chances of success in the local setting. This study, however, only seeks to identify a subset of this evidence, as reported in the peer-reviewed research literature.
Method
Evidence about the impact of substance use programs for Australian Indigenous adolescents and young adults was identified from a systematic review of the literature conducted according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines.
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Original articles were included in the review if: i) they described an evaluation or outcome study conducted in Australia in the past 20 years; ii) they were peer reviewed; iii) they were written in the English language; and iv) the full text was accessible. The decision to use only broad descriptors of interventions (e.g. 'program') and the age group (e.g. 'adolescent') was intentional, so as to be inclusive as possible of relevant studies.
A total of 367 records were initially identified. These were then classified using the PRISMA model ( Figure 1 ). Following the removal of 82 duplicates (given the number of different databases searched) and 238 studies that did not pass initial eligibility screening, the titles and abstracts of 47 articles were then reviewed manually to determine if they met the study inclusion criteria. Only four studies, however, fully met the inclusion criteria. The number of published articles on this topic in peer-reviewed, high-impact journals is strikingly low.
Results
A summary of the findings of each of the identified studies is contained within Table 1 . The first, by Jainullabudeen et al. 12 described the impact of a risky drinking intervention ('Beat da Binge') in Queensland. A key feature of this program was that it was "community-driven, utilised participatory approaches, actively engaged young people in its design implementation and evaluation, and sought to create a partnership with researchers" (p. 3). The program activities were described in terms of three areas of activity: raising awareness of safe drinking practices; promoting enjoyable alcohol-free activities as alternatives to alcohol inclusive events; and diversionary activities to alleviate boredom and motivate achievement and self-empowerment. Approximately 1,880 people were reported to have participated and community awareness of the program was high (78% of people who responded to a post-intervention survey had heard of the project). The evaluation reported a selfreported reduction in binge drinking, as well as a reduction in the frequency of binges. In addition, a reduction in the number of people who reported attending activities with family or friends where alcohol was involved was noted. Awareness of short-term risks of drinking and knowledge about standard drinks also increased. For the authors of this study, the program demonstrated "that locally developed interventions can be potentially effective, and that encouraging partnerships between Indigenous communities and researchers to evaluate community-led intervention is feasible" (p. 6).
The other studies identified in this review were all concerned with reducing volatile solvent abuse (primarily petrol and paint sniffing) in the Northern Territory and Queensland. The first of these, by Campbell and Stojanovski, 13 The Queensland diversionary program, evaluated by Butt included activities such as go-karting, deep sea fishing, cultural dance events, and a health check. 15 Participants were expected to engage with at least one activity (the average was three activities), and all of the activities included education- 
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Indigenous youth substance use programs From 56.3% using daily to 16.7% using daily. 55.6% quit using. Overall, there was a decrease in substance use in all categories, except Never, which went from 18.8% to 11.1%. At initial assessment, 2 participants were diagnosed as ICD-10 for harmful use, and 1 for substance dependence; at second assessment no one met diagnosis criteria.
based components about addiction. More than half of those who started the program were still involved at the end, although some had dropped out and returned later. Two participants, who met the criteria for clinical substance use disorders at the first assessment, no longer met the criteria at the second assessment. In addition, 56.6% were reported to have ceased using substances at the end of the evaluation, with the proportion of those still using reducing (from 56.3% daily use to 16.7%, from 12.5% a few times a month to 5.6%, from 6.3% a few times a week to 5.6%). Of the 18.8% who had never used solvents before, 7.7% began using, although how many of these made up the experimental numbers was unclear.
In addition to these studies that met the inclusion criteria for this review by reporting program outcomes for Indigenous youth, a further 19 were identified as providing potentially relevant information about programs. These are outlined in Table 2 . Although they do not directly report change in Indigenous youth substance use, they do offer some information that is relevant to understanding what constitutes effective practice in this area and so are briefly described below.
The first group of these papers talk generally about substance use and how it, and service delivery, might best be conceptualised. For example, Jayaraj et al. 16 proposed preventative health care approaches to mitigate alcohol-related trauma in Indigenous Australian communities, which included enforced harm-prevention policies, awareness campaigns, and the development of "brief" and "broad" care settings. for the further development and validation of evaluation tools to improve reliable and coherent measurement.
A number of papers have also described more specific strategies and programs. For example, McCalman et al. 25 reviewed
an Indigenous Australian men's health program that included alcohol management activities. They identified alcohol abuse as hindering the intergenerational transmission of culture, as well as discussing the use of compulsory interventions. A McCalman et al. study 26 focused on reframing Indigenous
Australian community-based service provision addressing binge drinking to one of considering the goals and purpose of the individual. The study resulted in a shift in focus from a social marketing campaign mode to one of youth mentoring aligned with education and employment. Polsen and Chiauzzi 27 evaluated a community-driven program in Mount Isa, Queensland. Although this program did not specifically focus on Indigenous youth, the nine participants all identified as Indigenous. This was a twelveweek pilot program, which included the use of mentors, cultural awareness activities, family case management, and education/ youth services with a focus on life skills. Although this study met our inclusion criteria, the program was not designed to explicitly focus on substance use (although this was a goal), but to work with life situations and family concerns. The bush camps were viewed as a key opportunity to "detox the young people" (p. 6), as well as to foster cultural connections. They were described as providing a safe area to discuss problems and build rapport with mentors. One camp was described by attending staff as: "… a significant life changing experience for the young people … and reinforcement that they are valued and loved in the community" (p. 6). An 18-month follow-up reported that all male participants (number not known) had ceased inhalant use and were participating in representative football, although female participants were still occasionally inhaling and "proving difficult to progress" (p. 9).
Taylor et al. 28 reviewed the alcohol intervention preferences of urban Indigenous Australians. The key finding from this study was that residential intervention and treatment was preferred to mainstream approaches (typically non-residential in format). In addition, increased coordination between Indigenous and mainstream service deliverers was encouraged. 
Discussion
Knowledge about those programs that are known to lead to measurable reductions in substance use is useful for both policy makers who are asked to decide where to channel resources, and to communities, who need to consider which programs have the most potential to address identified problems in their local context. As Thomson et al. 35(p1) have argued: " … access to the best, up-todate knowledge and information is being increasingly recognised as crucial to bridging the gap between what is known and what is actually being done".
The aim of this systematic review was to synthesise the body of published research that documents the outcomes of programs that have the demonstrated potential to reduce youth substance use in Indigenous communities. The most striking finding is that, despite there being substantial literature on substance use programs, only four evaluation studies of Australian Indigenous youth programs were identified using our search terms as having been published in the past 20 years. When these are considered in terms of their diversity (one was concerned with alcohol, the others with petrol sniffing; one was conducted in Queensland, the others in the Northern Territory) and what is known about their impact on key indicators of substance use (including self-reported substance use), the limitations of the current evidence base become very apparent. In addition, none of these evaluations used research designs that would allow their findings to be described as contributing to evidence-based practice, 36 and it is not possible to aggregate their results in any way that allows general statements about effective practice to be made. This is not, however, to suggest that the list of identified studies is exhaustive. We are aware, for example, of one earlier study that is relevant to our research question by Burns, Currie, Clough, and Wuridjal, 37 which was not identified in the search strategy because the title of the study did not specify that participants were young people, and because the study was published more than 20 years ago.This is a limitation of any systematic review methodology and there will inevitably be other potentially relevant studies that were not included.
The larger body of work we identified discusses program delivery more generally and does contain information that is potentially relevant to program development. It is difficult (on the basis of this evidence) to disagree with the conclusion of Gray and Wilkes 2(p10) that "interventions should be initiated by, or negotiated with, local communities and implemented in ways that are culturally safe". It is also our reading of these studies that interventions are likely to be more effective if delivered by Indigenous community-controlled organisations, and that they need to be given support to develop the capacity to do so and take full control within an agreed timeframe.
It is important to be clear about the scope of this review and to return to the specific Rather, our observation here is that there is simply an absence of published evidence relating to their outcomes. It is also important to acknowledge that some programs may not be ready for evaluation, or may be inadequately funded, highlighting the need to better understand the broader drivers of effective program delivery, such as the need for self-determination and to consider local cultural context. Indeed, a wide range of implementation issues (such as the extent to which communities are consulted, the quality of program delivery, the relevance of the program to local needs, the impact of a program on community capacity building, and issues relating to cost and sustainability) need to be addressed before outcome evaluation becomes possible. Nonetheless, it is still surprising that such limited evidence about effective programming is available in an area such as youth substance use that attracts so much community concern.
Returning to the earlier discussion about the potential utility of the public health approach to program selection, it is clear from this study that this will inevitably rely on the availability of valid data about change − of the type that is simply not available. It is difficult to disagree with the arguments presented by both MacLean et al. 24 and Bohanna et al. 23 that it is only possible to establish program outcomes when valid and reliable tools are used to assess need, and that baseline data is required to document the extent to which change over time occurs. Even in contexts where randomised intervention trials are not feasible, there is clearly work to be done developing approaches to measurement that have utility in community settings. We also see the need for caution in any efforts to articulate what might represent an ideal intervention (or 'best practice') that others should strive to emulate. Our view is that the goal of any intervention efforts in this area should be to address the needs of its participants by taking their specific attributes and the circumstances under which the program is to be delivered into account. For the Palm Island community, this will involve developing an agreed understanding of the causes and functions of substance use, so that interventions can address both. For example, links between socioeconomic disadvantage and risk of dependence on alcohol, nicotine and other drugs have been reasonably well documented, 39 and may be relevant to the choice of any intervention strategy.
In conclusion, this paper provides a contemporary review of evidence relevant to the selection of demand control programs that target Indigenous youth and young adult substance use. We see this as foundational information that can be incorporated into ongoing discussion about both the type of interventions that are likely to be most effective in a particular community, as well as the type of evaluation activity that is required to understand program effectiveness. Clearly, there is much work to be done.
